Intracranial examples are even rarer, with most being in the posterior fossa. [14] [15] [16] The intracranial etiology remains uncertain with the prevalent hypothesis suggesting that these cysts arise from dysgenesis of the neurenteric canal and foregut during notochord development, with retention of endoderm within the ectodermal layer. 9, 11 A nasal dermal sinus is a rare congenital malformation located within the midline in the frontonasal region. They are believed to be the most common congenital midline nasal mass and typically present in children as a small, firm, nonpulsatile, non-transilluminating mass located along the midline, anywhere between the glabella and nasal tip. While these entities may weep foul-smelling sebaceous material, most are asymptomatic. In some cases, these tracts may extend through the foramen cecum to involve the intracranial space, leaving the patient at increased risk of intracranial infections including abscess, meningitis, and osteomyelitis. 17 If associated with a cyst, the cyst is epidermoid or dermoid. 1, 12 Classically, the diagnosis is made clinically, with craniofacial CT and MRI to investigate the degree of extension. 5, 13 Herein, we describe the case of a patient with the classic clinical presentation and radiographic features of a nasal dermal sinus with an associated intracranial cyst; however, histopathology revealed that the intracranial cyst was neurenteric instead of the typical epidermoid or dermoid type.
Case Report

Clinical Presentation and Neuroimaging
A 3-year-old girl presented to our pediatric neurosurgery clinic with dysmorphic facial features. Upon assessment, the patient demonstrated hypertelorism, nasal hypoplasia, strabismus, and a 6-mm polypoid skin lesion at the base of the nasion along the midline (Fig. 1A) . There was no evidence of developmental delay or reports of drainage from the patient's nasal polypoid lesion.
CT and MR imaging revealed a direct communication between the patient's nasal polypoid lesion and the anterior skull base through the foramen cecum (Fig. 2) . At the termination of this tract and paracentral to the right of the Fig. 3A and B) . Diffusion-weighted imaging demonstrated no restriction within this right parafalcine cystic mass (Fig. 3C ). Given the location and imaging characteristics, this abnormality was felt to most likely represent a dermal sinus tract extending intracranially through the foramen cecum to an intracranial epidermoid, dermoid, or other cystic lesion ( Fig. 3D and E) . Neuroimaging studies revealed nearcomplete agenesis of the corpus callosum with an associated midline lipoma (Fig. 3F ).
Operation
A multidisciplinary plastic surgery and neurosurgery team performed the surgery. The patient underwent concurrent resection of the nasal polypoid lesion, the intracranial intradural cystic lesion, and their interconnecting tract ( Fig. 1B and C) . Operatively, the patient underwent bicoronal subgaleal scalp elevation to the level of the nasofrontal junction. Following scalp flap elevation, the nasal portion of the tract was excised to the level of the frontal bone, at which time a bicoronal craniotomy was performed with the development of a keyhole osteotomy along the frontonasal region. An extensive bony keel along the anterior falx was found to be tightly adherent to the tract, but, after careful dissection, the nasal osteotomy containing both the extracranial and proximal intracranial tracts were removed en bloc. The distal intracranial tract was followed to the interhemispheric cyst, which was also removed en bloc, along with its falcine attachments (Fig.  1C) . Finally, a periosteal flap was laid along the anterior skull base, and the nasion bone was reconstructed.
Postoperative Course
Postoperatively, the patient developed the syndrome of inappropriate antidiuretic hormone secretion and required hypertonic supplementation. These symptoms remitted, and the patient was discharged on postoperative Day 5 without further incident. Follow-up brain MRI performed at 9 months postoperatively revealed gross-total removal of the intracranial supratentorial cystic lesion and no change in the corpus callosum lipoma.
Neuropathological Examination
Microscopic examination of the sinus tract revealed portions of skin, fibrous tissue, cartilage, and bone. Within one fragment of fibrous tissue, there was a small focus of stratified squamous epithelium and the vague suggestion of this epithelium surrounding an occluded lumen (Fig.  4A) , possibly representing the dermal sinus tract noted on imaging and intraoperatively. In addition, in a separate tissue fragment, there was a small hypercellular focus in the deep dermis/subcutaneous tissue (Fig. 4B ). These cells were vaguely immunoreactive for epithelial membrane antigen (Fig. 4C ), suggesting that they may represent meningothelial cells. This area was nonimmunoreactive for GFAP (Fig. 4D) , indicating that there was no associated glial tissue. This small collection of probable meningothe- Microscopic examination of the interhemispheric cyst showed a cystic structure lined by simple columnar epithelium with numerous goblet cells, as well as scattered crypt or gland-like structures (Fig. 4E) . A layer of smooth muscle was seen subjacent to the epithelium in some areas. This cyst epithelial lining and wall closely recapitulated colonic epithelium and mucosa. To confirm gastrointestinal differentiation, CDX2 (caudal-related homeodomain protein 2) expression was detected on immunohistochemical analysis, showing nuclear staining of intestinal cells (data not shown). The nuclear transcription factor CDX2 is a specific marker for intestinal epithelial cell differentiation and is expressed from the duodenum to cecum. A diagnosis of neurenteric cyst was rendered.
Discussion
Pathophysiology
Congenital malformations of the CNS encompass a spectrum of developmental anomalies of ectodermal, mesodermal, and/or endodermal origin. Congenital midline malformations are a subset of these lesions, with an estimated incidence of 1 in 20,000-40,000 births. 18 The most common of these entities is the nasal dermal sinus, which is histologically composed of a tract lined with keratinizing squamous epithelium. Rarely, these lesions extend intracranially, placing the patient at increased risk of CNS infections and mandating resection. 7 Traditionally, it is believed that this connection forms from a lack of separation of the dura mater from the nasal dermis along the prenasal space during gestation due to incomplete ossification of the frontal bone during the 2nd month of gestation. 18 Classically, a nasal dermal sinus presents as an asymptomatic nasal polypoid lesion along the midline glabella region in children. In contrast, neurenteric cysts are rarely found in the CNS. Unlike a nasal dermal sinus, neurenteric cysts arise from the endoderm during embryogenesis and are composed of ciliated simple cuboidal or columnar epithelium with interspersed goblet cells. 15 By and large, although much speculation exists regarding the embryological pathogenesis of intracranial neurenteric cysts, no convincing hypothesis has been proposed or commonly accepted. However, despite an obvious structural link between the supratentorial neurenteric cyst and the dermal sinus tract, we propose that these 2 lesions likely formed during distinct developmental stages of the brain and skull. We speculate that the neurenteric cyst formed early from dysgenesis of the neurenteric canal and foregut during notochord development, with retention of endoderm within the ectodermal layer during the 3rd and 4th weeks of development, 6, 9, 11 while the dermal sinus tract formed later, during the 7th and 8th weeks of development due to the lack of midline bony fusion at the level of the foramen cecum. 10 
Review of the Literature
To our knowledge, there have been no previously reported cases of a midline, intradural, supratentorial neurenteric cyst with extracranial sinus extension through the foramen cecum in a manner closely resembling a classic nasal dermal sinus. Our detailed literature review did identify a small number of reported cases of supratentorial neurenteric cysts. 2, 11 In 2010, Mittal et al. published a review of such reports, citing 22 reported cases of intradural, supratentorial neurenteric cysts in patients ranging in age from 23 to 78 years. 11 Of these cysts, none were associated with the midline frontonasal bone in association with an extracranial extension. Then, in 2011, Kurabe et al. reported the first case of a supratentorial, extradural endodermal cyst involving the left lateral frontal bone in an adult, but again, this was not associated with any extracranial anomalies. 8 There has been one reported case of a nasal dermal sinus with dermoid cyst and associated colloid cyst of the third ventricle and another case of a nasal dermoid cyst with intracranial extension and an atretic dermal sinus tract.
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Conclusions
We describe the case of a patient with the classic clinical presentation and radiographic features of a nasal dermal sinus with an associated intracranial cyst; however, histopathological analysis revealed that the intracranial cyst was neurenteric instead of the typical epidermoid or dermoid type. Whether these 2 pathologies are embryologically related or merely coincidence is uncertain. Furthermore, even if the cyst were epidermoid or dermoid, we would suggest that there would be no significant differences in clinical behavior, since neurenteric, epidermoid, and dermoid cysts are all benign lesions. Preoperative assessment of the extra-and intracranial anatomy required CT and MRI. CT identified skull bone ossification defects, and MRI confirmed the extent of the extra-and intracranial malformation, without attachment to meninges or brain parenchyma. Due to the magnitude of the lesions, a grosstotal resection with an extra-and intracranial approach is recommended. From the limited amount of literature available, it appears that if one can achieve a gross-total resection of the dermal sinus tract and neurenteric cyst, the outcome is excellent, with no recurrence.
